SUMMARY Immunological function was examined in children who had undergone splenectomy, in 8 for trauma, and in 11 for haematologic/oncologic reasons. Particular emphasis was placed on the effects of residual splenic tissue on immune function. Children in the elective group had no evidence of splenosis but 6 of the 8 trauma patients showed residual splenic activity. A general trend indicated that immunological dysfunction was associated with the presence of residual splenic tissue. Three patients with significant post traumatic splenosis showed low IgM levels, one also had a low IgG level and another a low IgA and impaired lymphocyte response to mitogens. The trauma patients with little or no splenic tissue had normal immune functions. Immunological abnormalities were found in 8 of the 11 haematologic/oncologic patients with no splenosis suggesting the abnormalities were possibly due to the primary disease. In contrast to the popular belief that splenosis confers protection against overwhelming sepsis, the present findings suggest that patients with residual splenic tissue are at a greater risk of infection because of a lower level of immune response.
The spleen plays an important role in host resistance to infection.' Among the many properties of splenic tissue are the elaboration of specific immune responses and clearance of micro-organisms, and old or injured red blood cells from the circulation.2 3 Removal of the spleen either for trauma or for haematologic indications is well known to be associated with an increased incidence of morbidity due to sepsis.45 The risk of this is lowest after splenectomy for trauma4 and it has been suggested that the common occurrence of post-traumatic splenosis may provide protection against overwhelming sepsis in such children.6 However, clinical evidence of morbidity and mortality from sepsis in patients with well documented evidence of splenosis would seem to cast doubt on the protective nature of residual splenic tissue.4 [7] [8] [9] In the present study we compared the immune function of patients with and without residual splenic tissue after splenectomy for either traumatic or haematologic indications. Patients and methods The study comprised 18 children who underwent splenectomy at Adelaide Children's Hospital for either trauma or haematologic indications and one boy, aged 9 years, who had a complete splenic avulsion injury diagnosed on nuclear scan and treated non-operatively in 1980. Seven patients (4 boys and 3 girls) aged 8 to 13 years underwent splenectomy during the period 1966-75 for blunt splenic trauma. At laparotomy all had either lacerated or transected spleens. At the time of restudy their ages ranged from 10 to 24 years. The remaining 11 patients (6 boys and 5 girls) aged 3 to 13 years were also studied. These patients underwent elective splenectomy during the period 1970-81 for haematologic indications (3 for thalassaemia major, 4 forhereditaryspherocytosis, 2 foridiopathicthrombocytopenic purpura, and 2 for staging of Hodgkin's disease). The ages of these patients at restudy were 6 to 32 years. The 2 patients with Hodgkin's disease were chosen because they had completed their course of treatment at least 3 years previously. One of these was stage IA treated with local radiotherapy, the other was stage IVA treated with radiotherapy and chemotherapy. Each Immune function studies Mononuclear leucocytes (MNL) and polymorphonuclear leucocytes (PMNL) were prepared using the method of Ferrante and Thong.12 Briefly, heparinised blood samples were layered on to Ficoll-Hypaque medium density 1 114 g/ml. After centrifugation for 30 min, the MNL and PMNL were recovered as distinct cellular fractions at the interface and between the interface and the sedimented erythrocytes respectively. The cell populations both of >95 % purity were washed three times in medium 199.
The percentage of T-and B-cells in the MNL fraction was enumerated by the E-rosette technique13 and binding of FITC-labelled goat anti-immunoglobulin.14 Lymphocyte transformation studies were performed as previously described.12 Briefly, to each well of a microtitre plate was seeded 2 x 105 lymphocytes (MNL) in 0.1 ml RPMI 1640 medium, supplemented with 10% heat-inactivated fetal calf serum. Lymphocytes were stimulated by addition of either 0.1 ml phytohaemagglutinin (1.0 pig/ml), Concanavalin A (12.5 jig/ml), or pokeweek mitogen (50 ,ug/ml), reconstituted in the above medium. Cultures were incubated at 37°C for 72 hours in an atmosphere of 5% C02/air and high humidity, and pulsed with 1. 0 ,uCi (3H) thymidine 6 hours before harvest. The samples were counted in a Packard Tricarb liquid scintillation spectrophotometer. The results were expressed as stimulation index (SI); in which SI cells 4- splenic volume (Figs 1-2) . However, only 4 of the 8 patients showed splenic activity when assessed by percentage of 'pitted' red cells with values of 0.4, 0-6, 10, and 15 %. There was no association between the degree of splenosis and the severity of the splenic injury.
Two patients with about 2 and 7% of normal splenic volume on scan were within the range of the asplenic patients when assessed by percentage of 'pitted' red cells, with values of 54 and 40% respectively. As the liver/spleen scan was a more sensitive indicator of splenosis the results from this technique were used to determine the relationship between splenosis and immune function.
All patients splenectomised for trauma showed normal levels of T-and B-cells, while 5 of the 11 patients who had undergone elective splenectomy had low T-cell numbers (Fig. 3) . The B-cell numbers in the elective splenectomy group were within the normal range.
The patient with approximately 70 % normal splenic volume showed greatly reduced mitogeninduced lymphocyte response to phytohaemagglutinin, pokeweek mitogen, and Concanavalin A with an SI less than 5, the lower limit of the normal response. In addition, IgA (O-53 g/l) (normal range = 0-8-4 8 g/l) and IgM (O-3 g/l)) (normal range = 0-5-2.0 g/l) were below the normal ranges.16 This patient developed severe bronchopneumonia 4 years after splenectomy and has also had more frequent minor 
